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Electric Railway Signalling, without the Use 
of Wires. 


Abstract of a paper by Prof. William Robinson, read before the 
Society of Arts, Massachusetts Institute of Technology. 


(CONCLUDED.) 
PROLONGING THE DURATION OF BATTERIES. 


Mr. Robinson made a communication also on prolong- 
ing the duration of batteries. In his system of signal- 


ling, the draft upon the battery is continuous, and its | 


life would be very short under the usual arrangement. 
A single cell of Callaud battery attached to a section of 
rails a mile (more or less) in length, used continuously, 
will operate a signal for ten or twelve days ; in this time 
the sulphate of copper is rapidly consumed, the current 
is gradually decreasing, and finally becomes so weak that 
it is necessary to set up the battery anew. 

This being a very serious objection, he commenced a 
series of experiments, with the following results: He 
duplicated the battery, using two cells instead of one. 
but complete and independent, so arranged that only one 
is in circuit at a time, every passing train throwing one 
battery out and the other into circuit, automatically and 
at intervals, whose frequency varies according to the 
number of passing trains. The result is that they last 
from 140 to 160 days without renewal or the addition 
of any chemicals; the current is so uniform that no re- 
adjustment is necessary. Thus, duplicating the battery 
and using it intermittently, multiplies the duration seven- 
fold. The cause of this interesting fact is not determin- 
ed; Professors Henry and Barker do not explain it ; the 
general statement is, that a given quantity of zinc will 
produce a certain amount of electricty, and that it makes 
no difference in that amount whether you consume it 
continously or at intervals. Believing that the solution 
of the zinc is not the only element in the problem, he of- 
fers the following explanation: 

When a battery current is passed through a jar of 
acidulated water, the water is decomposed and its ele- 
ments collect upon the plates in the jar, the hydrogen up- 
on the plate connected with the zinc of the battery, and 
the oxygen upon that connected with the copper element. 
If then the circuit from the battery be opened, and the 
wires from the jar connected, the galvanometer will de- 
tect in this circuit a current the reverse of that of the 
original battery current. 

This so-called polarizing current tends to neutralize 
the direct current: supposing the last to be five and the 


polarizing current two, the effective battery current will | 


be only three. If the circuit be kept closed for a consid- 
erable time, the polarizing current gradually becomes 
stronger, until it neutralizes the effect of the direct cur- 
rent. We have used the jar of acidulated water merely 
for illustration ; we can remove this from the circuit and 
show that the polarizing current is continuously genera- 
ted within the battery itself when the circuit is closed. 
Let the circuit be closed, and as the water is decomposed 
the hydrogen collects on the copper element of the bat- 
tery, forming a thin-film or envelope over the same. 
This hydrogen acts in two ways to deteriorate the bat- 
tery ; first, mechanically, in protecting the copper plate 
and preventing its collecting the electricity to pass it over 
the circuit; and second, chemically. Hydrogen is an 
electro-positive element—similar to zinc in this respect— 
and if two plates of zinc, for instance, or any two simi- 
lar metals or elements be used in the battery, there will 
be no electrical action. ‘When, therefore, the copper 
plate of the battery becomes highly coated with hydro- 
gen, it is like having two plates of zinc in the battery— 
that is, two electro-positive elements, opposed to each 
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. 
other; the result is that the battery current is rapidly 
deteriorated, and ultimately destroyed by polarization. 


The Callaud battery may be on continuously close: 
circuit for several days before sufficient hydrogen is col- 
lected on the upper plate to materially affect the action 
of the battery. If now we close circuit, say for one 
| hour, we have, during this time, a strong current, and 
| there is in such a short time but little hydrogen collected 


| the next hour the little hydrogen collected on the copper 
plate clean or nearly so, so that when we close circuit 


during the first. It will be seen that by using the bat- 
| teries in this way they never become polarized, and the 
duration is limited only by the quantity of battery mate- 
rial originally put in. 

On a wireless signal in West Somerville, Mass., the 
battery has been in operation already, without renewal, 
more than one hundred days, and the current today is 
as strong as it was three months ago. Furthermore, the 


above eleven weeks, since finished, including the worst 
and most stormy weather of the winter, but without a 
failure of any kind. 

If a battery be left on open circuit too long it will be- 


a casting upon the zinc, virtually opposing copper to cop- 
per—similar elements. When this has occurred, to-re- 


the sulphate of copper—the blue solution—has disap- 
peared from the vicinity of the zinc, then brush the cop- 
per deposit from the zinc. 

The above remarks on the causes of the phenomena 
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signal operated by this battery has been running now | 


come polarized, the sulphate of copper will rise and form | 


cover the battery close the circuit for a few hours until | 


described are designed mainly to be suggestive, and may | illustrate our point. Several lines are projected from 
be somewhat modified by further light on the subject. | 
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cheaper and more economical railways are admirably 
adapted to accommodate local traffic, which is not reach- 
ed conveniently by the established roads. As branch 
lines to gather business which would not pay for the con- 
struction of the broader gauge roads, but would make 


very good returns on the smaller cost of the three feet 
tracks and lighter rolling stock, they would serve admi- 
rably as feeders, and also furnish much-needed facilities 


: | to districts of country within a few miles of trunk lines, 
on the copper plate. If now we open the circuit, during 


but too far from the stations to share in the advantages 


of railway communication equally with the thrifty settle- 


| plate during the first hour will escape, leaving the copper | 


during the third hour the current will be as strong as | 





Admitting the claims of the narrow-gauge in cheapness | 


tion with railways constructed of the regular gauge they 
will encounter some very formidable obstacles. In the 


tended through nearly al] the country, and the railways 
of that system posess the advantage of having occupied 
the ground first, and of being so located that they can 
transact business with distant parts of the country more 
conveniently and more expeditiously. Under the most 
favorable circumstances it would require many years to 
| construct a narrow-gauge system which could be run 
| independently of the established gauge, and consequent- 
| ly the business of the narrow-gauge roads must be of a 
local character, except where they occupy new ground, 
and must of necessity make connections with established 
lines. This involves a transfer of passengers at points 
of junction, and the breaking of bulk in the transporta- 
tion of freight. In time this trouble might be overcome 
by extending the system, but that is a remote remedy. 
In cases like that of the Denver and Rio Grande these 
objections would have less force, because that road, when 
completed, will be of itself a trunk line and control 
transportation for a long distance in a comparatively 
new country; but applying the conditions to narrow- 
gauge lines projected and in process of construction in 
the states west of the Mississippi, it will be readily ad- 
mitted that for a long time they must be unable to work 
successfully, except under harmonious arrangements, 
with the network of regular gauge roads. But these 





of construction and in economical operation, it is at the | 
same time evident that in entering into active competi- | 





ments on the direct lines. In this point of view, we hold 
it to be for the interest of the companies operating roads 
of the established gauge to encourage and promote the 
construction of these feeders in every way they can, con- 
sistently with the interests of their own lines. This may 
be done by establishing stations at convenient points of 
junction, or by giving liberal facilities at any stations al- 
ready located, by running trains which may be inter- 
sected without difficulty, and, finally, by making equita- 
ble and even liberal adjustments of tariff on reciprocal 
business. 

But the policy which dictates the construction of the 
branch line will be urged in support of the building of 
roads to run from point to point in direct competition, 
and the narrow-gauge projectors may claim that, in order 
to reap the full benefits of the system, they must build 
the entire distance,—as, for example, between New York 
and Philadelphia. But if this course is insisted upon, 
the narrow-gauge lines will meet with an unlooked-for 
trouble, perhaps. The older lines, having purchased 
land and erected buildings at a time when such property 
could be acquired at less than one-half its present value, 
would occupy a position which could not be secured by 
their competitors except by the expenditure of anamount 
of money which would neutralize much of the saving in 
construction of track through the open country. In- 
stances there may be, doubtless, as in the case of the 
Boston, Revere Beach & Lynn Railway, where favor 
able approaches may be secured at a low cost, but these 
cases must be rare, and the position of Boston, in respect 
to this question of entrance, is just what is required to 


densely populated districts within a radius of ten or fif- 
teen miles of that city. and they are favorably considered 
because the Revere Beach road has been a decided suc- 
cess. But unless these lines form a junction with the 
Revere Beach line, and thus avail of its terminal facili- 
ties, they will inevitably run the risk of an expenditure 
for station accommodation, within the city limits, to an 
extent which will deprive them of a large part of the ad- 
vantages claimed in| ower cost. 

But to avoid this, and to incorporate the new gauge 


6 : i. h tem already “rat j ave the 
first place the 4 feet 8% inch gauge system has been ex- | into the system already in operation, we would have the 


older lines propose to accommodate branches, and then 
to propose, if necessary, that the narrow-gauge shall be 
constructed over their road-beds with rails between the 
4% feet track and upon the same ties, or with one rail 
of the narrow gauge and one of the broad, forming the 
new track ; and also propose that the cars should run 
tnto the same stations and enjoy the same privileges, 
all of which should be paid for at the rates based upon 
the estimated cost of the narrow-gauge lines, and a fair 
proportion of the cost of stations in the city and of the 
expense of their maintenance, In brief, we would offer 
to give the narrow-gauge road superior facilities at a fair 
interest on the cost of the proposed undertaking. The 
advantages of such an arrangement to the new roads 
will be obvious: they would avoid the necessity of rais- 
ing a large amount of money for city accommodations, 
and track construction, and only be obliged to pay an 
equitable rate of interest on that amount, and they would 
at the same time be at liberty to charge such rates as 
they deemed advisable. To the older companies the ar- 
rangement offers the alternative of making the narrow- 
gauge lines contributors to the cost of their roads, or of 
seeing competing lines established where they can be 
avoided. 

The subject could be pursued profitably, but we had 
only intended to write a suggestive chapter, and have 
already gone beyond our original designs. If there is 
anything in these points which can be made practicable 
to railway men, in meeting one of the questions of the 
day, we shall have accomplished our object in contrib- 
uting to bring the rival gauges into more harmonious 
relations. —ailway World. 
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A Report upon “Sanitary Relations to Heaith 
Principles of Architecture.”’ 


BY CARL PFEIFFER, ARCHITECT, F. A. 1. A., OF NEW YORK. 





A paper read ata Meeting of the American Public Health As- 
sociation, 

Dr. Mapother has justly remarked that, after medicine 
‘as professions most concerned in the preservation of 
public health rank those of the Architect and Engineer.” 
This paper is designed to illustrate the relations of Ar- 
chitecture to the science of Hygiene; a very important 
relation, since the architect is required to furnish the 
dwelling in which we pass much of our lives, while the 
dwelling exercises a more decided influence upon our 
health than the clothes we wear. Every adult inhales 
some 360 cubic feet of air in the course of twenty-four 
hours, and this is but a tithe of the amount which he re- 
quires to regulate bodily temperature ; but to insure to 
each individual the full needed amount, accessible to him 
every hour of the day, his dwelling must be properly 
constructed, 

EQUABLE TEMPERATURE OF VITAL IMPORTANCE. 


The feeding and regulation of temperature of the hu- 
man body is a matter often overlooked, and yet of equal 
importance. For, so fixed and immutable is the temper- 
ature in a healthy body, that the blood of a negro in 
equatorial Africa, or of a Hindoo in the heats of Asia, 
is, by no perceptible fraction of a degree warmer than the 
blood of a healthy Esquimaux near the’north pole. The 
atmosphere in,which these different,bodies live may difter 
as they do, by more than a hundred degrees ; but if the 
clothing and the house do not neutralize this enormous 
difference, if the temperature of the body is allowed to 
sink or rise to any perceptible degree, sickness and _ulti- 
mately death are the result. It is a wonderful hygienic 
instinct which leads the seal-hunter to build snow-huts, 
and the European in East India to erect houses with the 
thickest of walls. Hence, the architect must keep both 
objects in view if he would not build hospitals and tombs 
for his clients instead of comfortable and healthy dwel- 
ling. 

Vast as are the technical requirements which his pro- 
fession imposes upon him, apart from all sanitary con- 
siderations, the science of hygiene further demands from 
him, that he should study first, the climatological and 
meteorological phenomena of the place where he is to 
build; second, the geological condition of the ground 
upon which the building is to be erected, third, the 
material of which heis to construct the building; and on 
the basis of these studies, he must arrange the proposed 
house in such a manner that it may both feed the human 
body with air and preserve its normal temperature. How 
these studies have been neglected, the majority of our 
public halls, court-rooms, prisons, hospitals, asylums, 
churches, school-rooms, etc., are melancholy evidences, 
not to mention private dwellings, tenement houses, and 
hotels. 

And here let me ask you, who have this matter more 
especially in charge, should not the law which protects 
men from adulterated food, and adulterated liquor, exer- 
cise its power also to protect him from adulterated air? 
It is quite true that people get to be fond of adulterated 
whiskey, coffee, bread and the like; so fond, indeed, that 
they seem to prefer them to the pure article. Thus, if 
you go into large workshops you will generally find the 
men bent on keeping fresh air out on coldish days, think- 
ing that it they fill a work-room with the evaporations of 
their united bodies they will soon make it comfortable. 
Yet no reasoning is,more fallacious than this. It is the 
fresh air, the cold air from the outside, which has the 
elements of heat in it, when warmed by a fire, whilst the 
evaporated air of their own bodies is pregnant with chills, 
however much warmed. 

You will always find, therefore, in closed workshops 
of suck a kind, that the workmen clamor for more fire, 
Why? Because what they conceive to be warming (the 
evaporation of the bodies of their fellow-workmen,) is 
nothing but deathly iciness. To rid men of the false 
notion that an adulterated atmosphere which seems warm 
is sof warming, constitutes one of the most difficult 
problems which you, as well as we architects, have to 
contend with, since almost all classes of men labor under 
its delusion. 

THE SCIENCE OF VENTILATION. 


The special science which has for its object this me- 
diating between the body in this the house, and the a 


out its vital heat. 
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mosphere outside of the house, is called the Science of 
Ventilation; Ventilation from ventus, wind, a moving of 
air. Hence, the problem of that science is to effect 
such a moving of the air as may be needed to feed and 
regulate the temperature of the human body within the 
house, by means of the house. There are two ways by 
which the air can thus be set and kept moving. Ist, 
mechanically, by means of fans, called the system of pro- 
pulsion ; 2d, by means of heated chimneys and flues, 
called the system of suction. In addition to these 
methods, much is done by what is called natural ventila- 
tion ; but this is not to be depended upon atall stages of 
the weather, nor at all seasons of the year, its operation 
depending upon three forces, viz.: diffusion, winds, and 
the difference in weight of masses of air of unequal tem- 


perature. I may here add that cleanliness in a building 
is an indispensable requisite in the proper working of 


any system of ventilation. 

Of the mechanical] means of ventilation I shall not at- 
tempt to speak here for want of time, beyond saying 
that in all large buildings, nay, in all large cities, they are 
indispensable, however costly their arrangement. 

Concerning the second—it is first to be observed that 
to some degree every house is of itself necessarily a ven- 
tilator; and thankful we ought to be that it is so. 
Streams of air pour continually from the outside through 
the walls into the inside, not to say through the ground 
on which the house stands. These streams may not be 
sensibly perceptible, as is the water that oozes through 
the walls and the ground; nevertheless, they are con- 
stantly present and operative. Aye, and.so powerful are 
these currents that you can blow eut a candle held 
against the wall close on the inside of a house from the 
outside. Every wall (particularly the mortar) is porous, 
and walls are more porous in proportion as they are less 
moist, for moisture clogs up the bricks, stone, and mor- 
tar, and thus obstructs ventilation. Moist walls, there- 
fore, being almost air-tight are unhealthy in a double 
way; firstly, by the action of their moisture, which 
draws the heat from our bodies, making us shiver, and 
causing all sorts of rheumatic complaints , secondly, by 
obstructing the passage of the air. Hence, also, the 
great unhealthincss of new buildings, to which I desire 
to call your special attention. Doctor Von Pettenkofer 
estimates that a newly built house of fifteen rooms and 
cellar, contains in its materials some 3,300 cubic feet of 
water, which must be evaporated before the house is 
properly inhabitable. Please realize this, and say wheth- 
er or not the law which considers it a duty to provide 
punishment for the adulteration of food, drinks, etc., 
ought not by some means to prevent people from occu- 
pying newly built houses, wherein it is impossible to 
breathe aught but adulterated air! 


RELATION OF ARCHITECTURE TO HYGIENE. 


Qne of the first principles of architecture in its rela- 
tion to hygiene is that all the materials of a building 
should be dry and porous before it is inhabited, and 
should be subsequently so kept. The very furniture ofa 
house can chill and produce rheumatic aflections if it is 
damp and has been long in an unheated room, for in that 
case it acts as a power of suction upon our body, drawing 
It strikes meas one of the barbarisms 
of vulgar belief that cold bedrooms are considered maga- 
zines of health; they are rather breeders of disease, un- 
less they also have ventilation, People go to sleep in air- 
tight, cold rooms, in the belief that it is healthy, partic- 
ularly if they have the bedroom well aired in the morn- 
ing. Yet all the night long the air in the room stays 
unmoved and gets slowly poisoned, while the evaporation 
of the body settles upon the walls and makes them more 
and more air-tight. If any one fresh from the outer pure 
air enters such a room he is almost nauseated by the vi- 
tiated atmosphere; even as that open air recluse of 
Walden Pond, Henry Thoreau, used to hold his nose 
when passing dwelling-houses, the doors of which were 
opened for the first time in the morning. Cold rooms in 
winter time, let me add, are not only uncomfortable for 
the poor but are active agents of producing disease ; and 
the phenomenon of epidemics in cold weather which has 
excited somuch wonder—is a very natural consequence of 
neglected ventilation ; and it is as one of the chief means 
of checking these winter diseases and epidemics, that 
Doctor Von Pettenkofer urges governments, above all 
things, to supply the poor with fuel in winter. For to have 
ventilation there must be difference between the air in the 
house and the outside air; just as to get ventilation by 
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means of chimneys you must have fires in the chimneys, 
It is only when this diflerence exists, when there is 4 
cold layer of air pressing the warmer air upward, that 
ventilation results. But in his cold room, the poor man 
has no ventilation and he is thus forced by the cold, not 
only to freeze, but also to breathe a vicious atmosphere, 

An erroneous idea seems to prevail in regard to the 
healthfulness of our sleeping apartments; it is often as- 
serted that they should be cold in order to be healthy; 
in alluding to this a medical journal states that “A mod- 
erate amount of heat is needed in a bedroom, but ¢has 
moderate amount is needed in winter time. There is 
no advantage in going to bed in a cold room, nor in 
sleeping in a cold room, nor in getting up and dressing 
in a cold room. Persons may survive it, many have lost 
health by it. To have the chill taken off the air on go. 
ing to bed and when dressing, is comfortable and health- 
ful. A room under forty-five degrees is a cold room for 
a sleeping apartment, and sleeping in an indoors atmos. 
phere lower than that is always hurtful, and always pos- 
itively pernicious, for the simple reason that such a tem- 
perature causes the carbonic acid gas of a sleeping 
apartment to condense and settle in the lower part 
of the room, where it is breathed into the lungs with 
all its pernicious results. Sleeping in a room cooler 
than above named is especially dangerous to feeble, aged 
or invalid persons, as it tends to cause inflammation of 
the lungs. Persons may sleep out of doors with impunity 
when the thermometer is many degrees lower, because 
the out-door air is pure, is full of life, full of oxygen, 
without any admixture of in-door poison, and hence 
gives a vigor of circulation which keeps the whole body 
warmed to its natural point, resisting cold and all dis- 
eased conditions.” 

Cold, free, fresh air outside the house is indeed quite 
a different thing from cold, putrid air inside the house ; 
a fact which, in examining the causes of diseases, is too 
often overlooked. Chimneys and flues that have no fire 
in them, far from ventilating, may rather become the 
means of hoarding and sweeping dewn disease into the 
room. 


TWO FACTORS NEEDED TO MOVE AIR, 


That two factors are needed for the proper moving of 
air should never be forgotten. A means of escape of 
foul air, and an inlet of fresh, pure air; and that the 
means of making these two factors operate upon each 
other is heat. 

Thus, as Docter Von Pettenkofer wisely remarks, do 
the walls speak to us of a life of their own; and Shakes- 
peare was not over extravagant, after all, when he repre- 
sented the wall as speaking and disclosing its aperture, 
through which Pyramus and Thisbe (the human body 
inside the wall, and the air outside), spoke to each other, 
kissed each other, and committed the like absurdities. 

I have dwelt pechaps to too great an extent on the 
ventilation which a house may be made to furnish of it- 
self, by means of its material, if properly dried after its 
erection, and kept dry afterward. This, however, is on- 
ly a small item, and the chief ventilation of a house must 
always be procured by artificial means; that is to say, by 
chimneys in one form or another, and these means must 
be increased in proportion to the exegincies of the 
building. 

Thus it is estimated that there is required for every 
person each hour: 

In Hospitals, for ordinary patients, from 2,000 to 2,800 
cubic feet of fresh air. 

In Hospitals for wounded patients, 4,300 cubic feet of 
fresh air. 

In Hospitals, for epidemic patients, 5,600 cubic feet 
of fresh air. 

In Prisons, 2.100 cubic feet of fresh air. 

In Workshops, from 2,000 to 3,500 cubic feet of fresh 
air. 

In Barracks, from 1,000 to 1,650 cubic feet of fresh air. 

In Theatres, from 1,400 to 2,400 cubic feet of fresh 
air. 

In Meeting-houses, from 1,000 to 2,000 cubic feet of 
fresh air. 

In Schools for Children, from 400 to 500 cubic feet of 
fresh air. 

In Schools for adults. from, 800 to 1,000 cubic feet of 
fresh air. 

Large as these figures appear, they have beey deter- 
mined in two ways—by mathematical calcdlation, and 
by innumerable experiments, all of which have corrobo- 
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rated the independent mathematical calculation. Ranke, 
in his “ Grundzuge der Physiologie” (Elements of Physi- 
ology), fixes the average quanty at sixty cubic metres, or 
2,118 cubic feet per hour for each individual, as the ne- 
cessary minimum amount. In cities it has to be consid- | 
ered, moreover, that each gas-burner needs the intro- 
duction of from four to five thousand cubic feet of fresh 
air every hour, facts, all of which it is necessary that the 
architects should keep in mind in order to secure a suffi- 
ciency of artificial means of ventilation whereby to furnish 
this amount of air, and furnish it in a proper degree of 
purity and warmth to make it conformable to the require- 
ments of the human body. Of course, architecture is 
mainly an art, I am quite well aware, and I am, perhaps, 
more sensitive than many of my profession upon this 
point. I desire that our houses, as well as all our build- 
ings, should express ex/ernally and internally ,beauty,— 
that harmony, symmetry, proper proportion of sizes, 
colorings, and the like, which fill the eye with that su- 
preme satisfaction, whereby men are lifted, as by the ut- 
terances of religion, to a higher and nobler life. 
[TO BE CONTINUED.] 








STREET PAVEMENTS. 


(CONCLUDED.) 
(From the St. Louis Republican.) 


In Washington, where there is a section of it known 
as the Neuchatel pavement, the city engineer says that 
its slippery surface causes it to be shunned by ordinary 
travel. In Paris, where more of this kind of pavement 
is used than anywhere else, we are told they are giving 
it up and returning to the old-fashioned stones. (See 
Van Nostrand’s Eclectic, vol, 6, p. 112.) It is possible 
that this objection may be removed by some improved 
method of laying, but until it is done, pavements of this 
material cannot be recommended for general use. 

Of the bituminous concretes, or artificial asphalts, 
there are many kinds of various degrees of merit, but the 
purpose of all of them is by an artificial union of sub- 
stances to form the natural asphalt rock. In all of them 
the principal ingredient is gravel, which is mixed with 
vegetable tar, sometimes with coal tar, and sometimes 
with natural pitch from the island of Trinidad. 

The mixture is laid down upon a bed of concrete, or 
sometimes upon the surface of an old pavement—when 
it is called “‘poultice”’—in a heated state, and then con- 
solidated by rolling precisely as is done with the asphalt 
rock. The surface formed is very much the same as the 
natural rock, except that it is not so slippery. 

The great question concerning pavements of this kind 
is as to their durability. If the cement used be vegetable 
tar, as the Fisk concrete, the life of the pavement is of 
necessity short. 

For the volatile parts of the tar pass off, the mixture 
dries up, and soon nothing is left but an incoherent mass 
of sand and gravel. If ordinary coal tar be used the 
same thing is true, except that the process of drying up 
is somewhat slower. 

It is claimed, however, that by proper distillation the 
volatile elements of the coal tar may be all driven off at 
first, leaving behind a tar that is stable under ordinary 
atmospheric influences. 

But the Trinidad asphalt, being a natural pitch and al- 
ready subjected to atmospheric influences, is probably 
better for this purpose than any artificial product. 

The durability of the pavement will also depend upon 
the quality of gravel used. 

A silicious gravel will last longer than one of lime- 
stone. But even with the best materials very much will 
depend upon the proportions in which they are mixed 
Too much bitumen will give a concrete that will soften in 
the sun; too little will give a mixture that lacks coher- 
ence. The conditions of success in this matter are in- 
deed so numerous, and the whole business so new—the 
oldest concrete pavement being but eight years old—that 
we are not surprised that most of the experiments have 
so far been failures. That any artificial compound will 
ever be made to equal in durability the natural asphalt 
rock is more than doubtful, but it is possible that some- 
thing may be found which shall be sufficiently durable 
and so much less slippery as to be on the whole better 
than the natural rock, and perhaps better than anything 
else. Meantime, whilst giving pavements of this sort a 
fair trial, it will be wise to hasten very slowly in adopt- 
ing them on a very large scale. 


THE STREETS OF ST. LOUIS. 





‘We come now to consider very briefly the condition of 
our streets here in St. Louis as seen in the light of the 
foregoing discussion. 

The bad condition of our streets is due to several caus- 
es, amongst which we may name: 

1. Their faulty origina] construction. We do not 
use our materials to the best advantage. The plan 
adopted for all but our few block pavements is the origi- 
nal plan of Macadam without modification. We throw 
down a bed of broken stone immediately upon the clay. 
which is neither ditched or rolled as it should be, and 
then let the ordinary travel pack it as best it can. 

The result is that the road is not consolidated for 
months, during which time the loose stones get rounded 





oft and ruts are worn into the surface of the road which 
is short lived and never good. The very same materials 
put down in the form of a Telford road, with a sub pave- 
ment of 6 to 8 inches deep and a top coating of 6 inches 
of broken stone thoroughly rolled, would, with about 
the same or possibly a little greater cost, give us a road 
smooth from the first, and far cheaper to maintain than 
those we have now. 

2. The absence of any proper system of street main- 
tenance. The macadam once thrown down, is left to 


| take care of itself until it wears out. The ruts are not 


raked in, the holes are not filled up, the mud is not kept 
off. When the street becomes impassible, new material 


| is put on to be neglected and ground up like the first. | 
All this is wrong. There should be a regular force of 
| men in constant employ like the section men on a rail- | 


road, whose business it should be to take care that the 
ruts and holes were not formed, and that mud was not 
allowed to collect—to sce, in a word, that the streets 
never got bad. 

This is the system generally adopted in Europe. and 
in addition to being the best system, it is also the cheap- 
est; as could be easily be shown by much testimony if it 
were needed. But it is only an exemplification of the 
maxim that ‘‘a stitch in time saves nine,” and hardly 
needs proving even if we had the time. 


3. The narrowness of our wagon tires. This is an | 


evil which I have barely time to mention, but it isa very 


serious one. As a rule, we carry our loads on narrower | 


wheels than anywhere else in the world, though why it 
is I do not know. The English cab has the tire almost 
as wide as our four horse wagon, and some of our wag- 


ons carry as much weight per wheel as is allowed for a | 
freight-car.. The consequence is that the material of our | 
roads are crushed, and the street destroyed long before | 


there is any need of it. If we couldenforce it, of which 


I am by no means certain, we ought to have a law tax- | 


ing all freight wagons in the inverse ratio of the widths 


of their tires, making the rate nominal for every wide | 


tires and prohibitory for very narrow ones. 

4. The street car tracks work great injury to our 
streets, The rails interfere very seriously with the drain- 
age of the street and pavement the water passing off as 


it would otherwise do. This softens the surface and | 


hastens its destruction. Again, the rails direct the traf- 
fic in fixed lines which very soon wears the streets into 
ruts. The part between the rails is in particular subject- 
ed to so great a wear that it soon becomes a mere gut- 


ter. As we cannot take the track up, the remedy is to | 
put down a stronger pavement than would otherwise be | 


needed. Asa rule such streets should be paved with 
stone blocks, and the space between the rails ought to be 
so paved in all cases. 


But with all the improvement that can be made by a 
better system of construction and maintenance we shall 
never have really good streets in St. Louis until we use 
better material in the first place. The remedies I have 
suggested would do much to alleviate our condition, but 
they would not effect a radical cure. 

The limestone macadam with which 9§ per cent. of our 
streets is now paved, grinds up rapidly in spite of all that 
can be done, and streets made of it are of necessity 
dusty and muddy and short lived. To get better results 
we must use more durable materials. Those which I 
would suggest are granite blocks, limestone blocks and 
broken granite. The streets should be divided into three 
classes, according to their traffic. Those of the first 
class, with the heaviest traffic, should be paved with 
granite blocks; those of the second class, with limestone 
blocks ; those of the third class, having the lightest traf- 
fic, should be paved with broken granite. This latter 
pavement should be made in the form of a Telford road 
using as a foundation a rough pavement six or eight in- 
ches deep, of our common limestone. Or in some cases 
we might use our present macadam roads as a foundation 
taking care to have them first properly cleaned and sur- 
faced. On this foundation should be put about six in- 
ches of broken granite or porphyry. It should be put 
on in two or three courses each carefully rolled, and 
the top course should be finished off with a binding of 
sand sprinkled and rolled in. I give these specifications 
because they are vital and must be followed under ° 
alty of another failure like that with porphyry eee, 
But by observing them we shall get a paverrent smooth, 
hard and durable, and which, though not entirely free 
from dust, will probably be on the whole more satisfac- 
tory than any other we can get. 

In order to show more accurately the limits of each 
class, as well as the comparative cost of the new system, 
I have constructed a table, which will be found below, 
of the annual cost—including payments for interest, for 
ordinary repairs and for final renewals—of various pave- 
ments under different conditions of traffic. In this table, 
besides the cost of the new pavements, I give also the 
cost of our present pavements of limestone macadam 
under two different sets of circumstances ; the first be- 
ing that in which we build a new pavement with fresh 
capital on which interest must be paid ; and the second, 
that of an old pavement already down and concerning 
which the only question is whether we shall or shall not 
maintain it. The latter is for us the most common and 
the most important. 

I may remark that the figures given are based in the 
main upon prices and experience here, but that in esti- 
matipg the life of the new pavements I have been oblig- 
ed to take experience gained elsewhere, under circum- 
stances somewhat different. 


Subsequent experience may therefore change them 
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| somewhat but I am satisfied that it will leave the rela- 
| tive cost of the different pavements unchanged. 

| TABLE of annual cost of different pavements per square 
of 100 square feet: 


12ins. | 6ins. | gins. | Zins. | 2ins. | rin. 


Ban. | Pan, Pan Pan! Pan Ban 
Life , Life | Life Life Life Life 


1 2 3 4 6 12 
vear. years. years, vears,.. years. years. 





New macadam. $6.50 $4.10 | $3.30 | $2.90 | $2.50 $2.10 


. 


| Old macadam. 6.25 3-95 3.05 2.05 2.35 1.85 
4 ins. 2ins, (14 ins.) tins, |2-3 ins. 1-3 in. 

Pan | Pan 2 an | Pan | Pan Pan 

Telford granite... 7.62 | $4.72 | $3.75 $3.27 | $2.80 $2.30 


S yrs. \16 yrs.\24 yrs. 32 yrs.'48 yrs 
Limestone block.) $5.51 | $3.73 | $3.31 $3.08 | $2.S0 


20 yrs. \40 yrs./6O yrs. 
Granite block....| $4.31 | $3.61 | $3.45 


- 


5 yrs. 
Nicolson 


vaneens 5.50 


| 





From an inspection of this table we see that the limits 
| of our three classes are as follows 

The first class calling for granite block pavement em- 
| braces all streets on which six inches or more of lime- 
stone macadam are worn out in a year, which is done 
| by a traffic of about 1,500 teams or 2,250 tons per day. 


The second class, calling for limestone block pave- 
| ments, embraces all streets on which the annual wear of 
limestone macadam is three inches or over but less than 
six inches. 

Phe third class, calling for the Telford granite pave- 
ment includes all streets on which the annual wear of 
broken limestone is less than three inches. Exactly what 
street would be included in each of these three classes 
would have to be determined by careful observations to be 
made hereafter. The third class however, would doubt- 
less embrace the greater distance. 

You will notice further that only the two latter classes 
| call for any increased expenditure over that of our pres- 
ent system. In the third class the increase is §5 cents per 
square per annum over that required by an old macadam 
pavement, and 30 cents per square over that of a new 
one, the difference becoming less as the traffic diminish- 
jes. By putting down a somewhat lighter pavement, 
| which for many streets would answer every purpose, this 
| difference might be easily be turned in favor of the new 
system. In the second class the greatest increase is 43 
cents per square in case of an old pavement, and 18 
cents per square in case of anew one. In the first class, 
| including all streets of heavy traffic, the difference is in 
| favor of the improved pavement, amounting in some 
cases to nearly $2 per square, showing that our present 
system is only maintained at a large loss of money. And 
in the second and third classes, if we add to the direct 
money cost, given in our table, the indirect money cost 
of our present pavements, including the diminished eff- 
iency of horses, the injury to vehicle, the extra cost of 
watering and the damage done by mud and dust to mind, 
body, and estate, the balance will incline very decidedly 
even here in favor of the better pavements. 

The great if not the only objection to the proposed 
system is that it would involve a large immediate outlay 
more perhaps than the city can easily raise and more 
than we like to entrust to our city government to spend. 
We are afraid of rings and jobs. But surely there is 
wisdom enough left us to take this matter out of politics 
and demand of those in charge simply honesty and pro- 
fessional skill. 

If we do this we can get what we demand; and in 
good hands the outlay need not be excessive. A wise 
administration would move steadily but slowly, follow- 
ing closely at every step the dictates of experience and 
taking good care to make every possible use of the old 
materials now on our streets. 

In this way the cost would be spread over several 
years but at the end we should reach a condition worthy 


of the place amongst cities to which we aspire but which 
we are very far yet from having attained. 








Contractors’ Intelligence. 





The bids for the construction of two new bridges— 
one being a 108 feet span and the other 148 feet—for 
Mercer County, Pa., were opened by the County Com- 
missioners at Mercer, Pa., on the 17th ult. Bids were 
received from the Penn Bridge and Machine Works, 
New Brighton, Pa.; Canton Bridge Co., Canton, Ohio ; 
King Iron Bridge Co., Cleveland, O.; Columbia Bridge 
Co., Dayton, O.; Keystone Bridge Co., Pittsburg, Pa.; 
{ron City Bridge Co. Pittsburg, Pa.; Buckeye Bridge 
Co., Cleveland, O,; Smith Bridge Co., Toledo, O.; Cin- 
cinnati Bridge Co., Cincinnati, O., and the Massillon 
lron Bridge Co., of Massillon, O. The contracts were 
awarded on the 26th ult., the Penn Bridge and Machine 
Works receiving that for the 148 feet span on their bid of 
$19.75 per lineal foot for an arch bridge with wooden 
beams. The 108 feet span, consisting of two 14% feet 
roadways, and two 7% feet footways with three girders, 
was awarded to the Massillon Iron Bridge Company at 
the price of $36.50 per lineal foot, for their patent Howe 
truss arch bridge, with iron floor beams. The bridge is 


to replace one recently condemned, over Shenango River 
at Greenville, Pa. 
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THE EFFECT OF TEMPERATURE ON IRON 
TRUSSES. 


The change of length in iron trusses caused by change 
of temperature is allowed for as is well-known, by the 


Such a 
contrivance cannot be used with arches, and they conse- 








placing of rollers under one end of each span. 


quently rise and fall at the crown as the temperature va- 
The amount of play to be allowed is easily obtain- 
ed by multiplying together the coefficient of expansion 
of the metal, the length of the span and the number of 
degrees from the greatest heat to the greatest cold. 


nes. 


It is found, however, that the allowance previously 
calculated is more than is needed, and the question 
It is 
stated that the structure lags behind the air in tempera- 


arises which one of the above factors is in error. 


ture; when a thermometer in the open air is rising, one 
protected from the air and in contact with the iron, will 
have a lower reading, and vice versa. During a long 
continued elevation or depression of temperature, we 
should expect that the two thermometers would give in- 
dications more nearly alike. The lower chord of a bridge 
which is covered, or floored over on the upper chord, 
will be protected from the extremes of heat and cold, 
and the change of length will then be small. The di/- 
JSerence in the amount of expansion of the two chords 
would have the effect of changing the camber, or caus- 
ing the truss to rise and fall without alteration in mean 
length. The often. observed fact that a bridge, even when 
at a considerable height above the surface of the water, 
will so protect the river beneath as to hinder and some- 
times prevent the formation of ice in winter, shows plain- 
ly that the covering ameliorates the temperature which 
would otherwise exist below. 

Some few types of truss are not internally strained by 
a change of temperature; but in others a change of 
shape from this cause initiates tensions and compres- 
sions in the different pieces by which their lengths are 
modified. The resultant movement at one end may 
therefore be made up of a variety of very small compo- 
nents which it would be difficult to trace out, but data 
from practical examples, for given types of truss, would 
furnish a coefficient of expansion for use. 

There is one other direction in which a reason might 
be sought for a Jess change of length in a bridge truss 
than is expected. The coffiecient of expansion is not an 
absolutely fixed quantity, but increases with the temper- 
ature. In solids, the increase between 32° and 212° F. 
is stated to be hardly appreciable, but for high tempera- 
tures the increase becomes a considerable quantity. 


This increase in the coffiecients of expansion of bodies by 


| length. 


| or shortened,—since the particles are separated to great- 
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rise in temperature is probably due to the distance be- 
tween the particles being augmented with the heat, and 
their mutual cohesion being thus more readily overcome. 
The force exerted by an expanding or contracting solid 
may be measured by the power required to produce an 


| equal change of length by compression or by tension. 
| When a bar of iron of one inch in cross-section has its 


temperature changed 12° F., its expansion or contraction 


| exerts a strain equal to about one ton, that is, it will re- 


quire a force of one ton to keep the bar at the original 
If then the several pieces of a frame are under 
tensile or compressive stresses of some three or four tons 
on the square inch of section, and are thereby elongated 


er distances in the one case or forced more closely to- 
gether in the other—will not the coefficient of expansion 
be less or greater than the one for the normal state of 
the metal under no stress, and correspond with that one 
which in the scale of temperature would be correct were 
the bar already heated or cooled to the same linear di- 
mensions? 

If this were a fact, we should expect that an iron arch 
would exhibit less sensibility to a given change of tem- 
perature with a heavy load than with a light one, or than 
the expected amount for a rib of the same span under 
no initial compression. The deflecting of the crown is 
easily measured. On the other hand the vertex of the | 
curve of a suspension bridge cable ought to have a great- 
er alteration of level for the same change of temperature. 





THis is the season of the year, when if at all, both | 
field and office work of Engineering and Surveying is at | 
its best, The railway and other projects of improve- 
ment. which during the winter months have been dis- 
cussed and matured, are now to be commenced, and sur- 
veying parties are busy in preliminary or final surveys | 
preparatory to works of construction. In the cities this 
is the busy season of the real estate dealers, builders and 
surveyors, and the platting of new subdivisions and giv- 
ing corners and grades of building lots keep the latter 
busily occupied well into the “heated term” at tolerably | 
remunerative rates. But in this Centennial vear we do 
not hear of many railroad surveying expeditions being 
fitted out. We do not suppose there will be any impor- 
tant sales unaffected if all the lot peddlers in the country 
should spend the whole summer in Philadelphia, and the 
surveyor who has only his profession to depend upon for 
subsistance will do well to waste no money in seeking 
business in Chicago, at least. The ‘oldest surveyor” re- 
ports this year to be the dullest for business ever known 
in Cook County, and from all appearances we think the 
worst is not yet come. There is very little demand for 
the surveys of building lots, and in sub-divisions the 
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The Jetties at the Mouth of the Mississippi 
River. 


BY D. W. BOWMAN, C. E,, SOUTH PASS JETTY WORKS. 





(Written for Engineering News.) 

In July, 1874, a Board of Engineers, consisting of 
“three from the Army, one from the Coast Survey and 
three from civil life,’’ was appointed by the President un- 
der the provisions of an Act of Congress, approved June 
23d, 1874. 

The object of this board as stated in the act, was to 
“make a survey of the mouth of the Mississippi River, 
with a view to determine the best method of obtaining 
and maintaining a depth of water sufficient for the pur- 
poses of commerce, either by a canal from said river to 
the waters of the Gulf, or by deepening one or more of 
the natural outlets of said river.” They were required 
to send in estimates of each of these plans, and to state 


| which they considered preferable, with the reasons there- 


for. 
In consideration of the importance of the subject, the 


board decided to examine the most noted cases of the 
river mouth improvements in Europe, and accordingly 


| visited the Rhone, the Vistula and the Danube, and as 


“bearing on a canal anda harbor, the North Sea and 


| Suez Canal.” 


In its report the board says:—‘The result of these ex- 
aminations abroad has been to largely strengthen their 
estimate of the value of jetties at the mouth of the Mis- 
sissippi River, of the fascine-dikes used in Holland by 
Calend in the improvement of the Maas mouth of the 
Rhine.” After giving a careful statement of the difficul- 


| ties to be surmounted both in constructing a canal and 


in the improvement of one of the natural outlets of the 
river, together with the comparative cost of the different 
plans, the board in its recommendation says: ‘‘There is no 
question that the improvement of the South Pass would 
be best;” and finally, “ it therefore recommends that the 
South Pass of the Mississippi River be improved by the 
plan already given.” (Viz: fascine jetties.) 

The board estimated the first cost of construction of 


| the proposed improvement at $5,342,110, and the annu- 


al cost of repairs, maintenance and extension at $1730, - 
| ooo, which capitalized at 5 per tent represents $2,600,- 


| 000, making the total cost of the jetties at $7,942,000. 


In accordance with these recommendations, by an act 
of Congress approved March 3d, 1875, James B. Eads 
was authorized to “create and maintain a wide and deep 
channel between the South Pass of the Mississippi River 
and the Gulf of Mexico, by means of jetties and such 
auxiliary works as may be necessary.” The conditions 
imposed were, that’the work should be substantially com- 
menced within eight months from the date of the ap- 





work is mostly in settling up estates, or getting out undi- 
vided interests for parties who wish to get some money 
on their hitherto unproductive real estate. Thereare no 
large suburban sub-divisions being offered for survey, 
and there are no surveyors here who would care to make 
them on the terms that now generally prevail, The city 
surveyors who have been able to keep an office open 
thus far, have still farther reduced expenses, and we cau- 
tion any of the ambitious young men who expect to 
graduate from the several schools of Engineering in the 
country, ina few days, against “going west.” Those 
who have homes to go to had better go there and stay 
until better times come; those who mus? get something 
to do or starve had better accept the first honest employ- 
ment that offers, and hold on to it until something bet- 
ter presents itself; if they never are called upon to 
shoulder a transit, or drag a chain, at all, the chances 
are in their favor that they will do far better. 





Engineers’ Club of St. Louis. 





The regular meeting was held on May roth at the So- 
ciety’s rooms. 

There were some fine photographs of the great works 
at Essen in Rhenish Prussia—K rupp’s establishment, and 
also of the guns sent by him to the exlgbition at Phila- 
delphia, exhibited to the Club by Prof. Wm. B. Potter, 
and great interest was taken in examining them. 


gine at the St. Louis Cotton Mill were shown by Mr. 


Smith, who gave an account of the changes made in the 
adjustments of the valve gear which were fully illustrat- 


ed by the diagram. 


Some Indicator Diagrams taken from the Corliss En- 


proved act, that twenty feet depth should be obtained 
through the Pass within thirty months from its approval 
and two feet additional depth each succeeding year until 
twenty-six feet of water shall have been secured. The 
act contemplated a final depth of thirty feet, for secur- 
ing which depth and constructing the permanent works 
necessary for its maintenance, the sum of $5,250,000 was 
to be paid, and $100,000 per year for twenty years there- 
after during which the depth of thirty feet should be 
maintained,—a sum somewhat less than the estimate of 
the board. No payments were to be made until twenty 
feet of water were obtained when the sum of $500,000 
was to be due, and each additional two feet up to thirty 
was to secure an approximately proportional payments. 
As a guaranty for the performance of the work one 
million dollars were to be retained in the Treasury of 
the United States, one half for ten and one half for twen- 
ty years, with interest payable semi-annually,—subject 


to the action of Congress to release it at any time. 
At the time of the appointment of the Board of En- 


gineers, two different plans were being urged ; that of 
the jetties, of which Captain Eads was the author, and 
that of a canal running from Ft. St. Phillip, easterly to 
the Gulf, which was strongly urged by Maj. Howell, Gen. 
Humphreys and other United States Engineers, The 
act of Congress authorizing Capt. Eads to undertake the 
work, was passed only after a long and determined strug- 
gle, in which the merits of the jetty plan conquered. 
Ever since the work began it has received from the sup- 
porters of the canal project continued opposition, not 
only in open discussion ot the principle upon which the 
plan is based, but in misrepresentation and ridicule. 
New Orleans itself, more vitally interested than any oth- 
er section, has looked on unfriendly and indifferent. 
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In this contract Capt. Eads and his associates assum- | respective depths, the length of the sections would have 


ed all the risk, the Government assumed none, and a 
depth of water was required, deeper than was ever ob- 
tained, ata large annual expense, through the other 
Passes which have a natural depth of water on the bar 
twice as great as at South Pass, before one dollar was to 
be paid, 

On the 13th of June, three months after the authority 
was conferred upon Capt. Eads, the work was begun, 
Few, who have never seen the mouth of the Mississippi 


River, can form any adequate idea of the appearance of 


this singular region. The great “ Father of Waters,” 


bringing down in its rushing course the spoils of half a | 


continent gathered from the Alleghanies to the Rocky 
Mountains by its tens of thousands of veinlets, which, by 


the silent yet unceasing action of Nature’s universal law | 


are leveling down the traces of her former convulsive | 


throbs, now as in the long ages past, is conquering inch 
by inch the domain of the sea, and pushing out farther 
and farther the outskirts of the continent. 


It is a per- | 


petual conflict between the sea and the river, and the his- | 


tory of this struggle and of the river’s conquest, all the 
way from Cairo to the sea, is written in an universal lan- 
gauge whose characters shall tell as clear a story to the 
nation’s ages hence as to those of to-day. 

Here upon this battle ground, at the very front where 
the struggle still continues;—where day by day the tides 
of the Gulf, in a vain endeavor to regain the field, ebbing 
and flowing over the narrow banks which confine the 
river, build up by insensible degrees the breast work of 
its foe;—where the river hour by hour unceasing carries 
out before it its burden, and, as if conscious thatits work 
is done, piles it up before the sea which in vain endeav- 
ors to beat it back ; here was to be the scene of this 
enterprise so prophetic of renewed prosperity for the 
west and south-west ; here like magic was to spring up 
this village, whose future no one can foresee. 


nota trace of civilization save a light house on the land, 
and out upon the Gulf occasionally the white sails of 
commerce, flecking the horizon like the fleecy summer's 
cloud. 

There was no romance about the enterprise! It re- 
quired continued patience, to work in the wild cane and 
mud, day after day, laying the foundation for the future 
work; beginning with their primal wants—wharves, board- 
ing houses for the men. walks built from place to place 
above the reach of the tides, shops for artizans, ways for 
the mattress construction, depots for coal, lumber and 
other stores: and step by step constructing in this wild- 
erness the plant necessary for the prosecution of the 
great work. A hundred miles above, at the “Crescent 
City,,, was the source of all their supplies. Not an arti- 
cle of all this multiplicity of needs could be obtained 
nearer, With no regularcommunication with New Or- 
leans, except such as they themselves could furnish, the 
preparatory work was necessarily carried on under great 
disadvantages. But, notwithstanding this, at an early 
day the work proper was in progress, slowly at first, but 
with increased rapidity as the enterprise became more 
firmly established, and the nature of the work better 
understood. 


The South Pass of the Mississippi River is about 12 
miles in length from the Head of Passes to the outer 
slope of the bar. Its course is a gentle curve to the east 
nearly in a prolongation of the main river, lying between 
South West Pass on the right and Pass a’ ]’Outre on the 
left. At its mouth its course is nearly south-east. At 
the Head of Passes, the quantity of water flowing into 
it is about 8 per cent or one-twelfth of the main river. 
About five miles down the Pass, 25 per cent of this is 
taken out by Grand Bayou which branches to the right 
and leads to the Gulf nearly parallel with the Pass. The 
width of the Pass is very uniform, averaging below Grand 
Bayou about 800 feet, and with the exception of a small 
bar in the river just above its entrance, it has a channel 
in-many places 40 to 50, and nowhere less than 30 feet 
deep, until near the lands end on the east bank, at the 
mouth, where it begins to shoal and the bar commences, 

According to the official survey, made in May, 1875, 
preceding the opening of the work, the distance from 
lands end on East bank to 30 feet of water outside the 
bar, was abont 12,500 feet.. The 18 feet horizontal line 
was nearly 9,500 feet, the 15 feet line 6,250 feet, the 12 
feet line 5,200 feet and the 9 feet line 2,900 feet in length. 
That is, if horizontal planes had cut the bar at these 


On all 
sides nothing but nature in her utmost abandon, with | 





been the above distances. For the latter distance the 
mean low water depth averaged about 7 1% feet. 

It was through this bar of fine sand that a channel 
was to be obtained. 


As the bar is formed ata point | of the jetties, where the waves come rolling in from 





where the river, beginning to spread out, loses its veloci- | 


ty and with it the power to uphold its sediment, it is ev- 
ident that if by any means the velocity of the water can 
be maintained it will continue to carry the sediment, and 
if its velocity be increased it will scour out and take up 
more. The jetties accomplish this. 
artificial river hanks, beginning where the natural ones 
end and extending across the bar into deep water. The 
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water settles in and around them, and in a short time 
they become an integral part of the bottom itself, as im- 
movable as granite. During the most severe storm of 


the season—the ‘‘ equinoctial”—not even the outerends 


hundreds of miles across the Gulf, was a mattress dis- 


turbed. As each succeeding report declared that the 


| jetties were intact, it was generally remarked that they 


They are simply | 


water of the river, confined by these within narrow lim- | 
its, does precisely what it has done for ages, in the Pass 


above ; it forms a uniform, deep channel by washing out 


| this bar and carrying the material into the deep waters | 
| of the Gulf beyond. 


The lines of the jetties are 1000 feet apart. The 
length of the East jetty from the lands end to the deep 
water where the jetty heads will be constructed, is about 
12,500 feet. This extends out in nearly a straight line 
for 800 feet and then curves to the west with a radius of 


ing littoral current from the East, which has been found 
to exist. For most of its length this jetty is constructed 
on a lateral shoal where depths averaged not over 6 or 7 
feet. At the other end it stops in 30 feet of water. 

The west jetty, on account of the farther extension of 
the bank on that side, begins 4,000 feet further down 
than the east one, and extends paralled to it out to the 
same point. 
end, by a cross dyke 600 feet long. 


were constructed so as to last for ages, if they could pass 
uninjured through such a storm. 

The principal source from which the willows have 
been obtained, is the “‘ Fum#,” about 25 miles above 
Port Eads, on the right bank of the river. In 1840a 
small canal at this point afforded to fishermen a short 
A high 
flood broke through here and made for the river another 
outlet to the Gulf. 


route to the shallow bays skirting the river. 


The deposit made by the water flow- 


| ing through this, has formed a perfect archipelago, among 


whose low islands, narrew bayous wind their sluggish 
way. On these thousands of acres thus formed, the wil- 
lows, which grow so plentifully all along the course of 
the river except for a few miles at its mouth, sprang up 


| and formed dense thickets, the home of wild fowl and 
16,000 feet, in order to strike more favorably the prevail- | 


mosquitoes. Not an inch of all this territory existed in 
1840; now from some of this land a growth of willows 
as large as a man’s body has been cut, and the simple 


Arcadian peasants, the descendants of those exiles who 
long ago sought a home here, till the land in rice, which 
grows to perfection upon this rich deposit. Not only 


; here but from almost every available space below New 


| Orleans the willows have been cut. 


It is connected to the shore at its upper | 
At its beginning it | 


was constructed in much deeper water than was the east | 


jetty, it being in 15 feet of water, in what was the deep- 
est channel of the bar at that point. This depth gradu- 
ally shoaled to the crest of the bar where it was from 6 
to 8 feet. 


The first steps in the construction of the jetties con- 
sisted in driving a row of piles, 10 to 20 feet apart, to 
mark out the line of each jetty. These serve to guide 
in the construction of the work, and to secure the more 


important “ mattress” work until it has become firmly | in sadetik ail aks tate 
2 er. 


fixed in place. At the beginning of the work the old 
method was adopted of binding the willows into “ fas- 
cines” or bundles, and then connecting them together by 


| which this dyke is built. 


ropes and ties, as has for ages been practised in Holland 


for such purposes. This was a slow and expensive meth- 
od and it proved to be wholly inadequate to the magni- 
tude of the undertaking. The inventive genius of Capt. 


Eads and Col. Andrews suggested the method employ- | 


ed at present of making the willows into “mattresses” 
which has been both economical and rapid. For the 
construction of the “mattresses” parallel timbers are 
laid sloping into and perpendicular to the river. Across 
these at intervals of 5 feet are laid strips of plank, 3 in- 
ches by six inches, spliced together until they are 100 
feet in length. At short distances hickory pins, 1 inch 
in diameter, are driven vertically into holes bored in 
these, and securely fastened. Among these pins willows 
are placed carefully at the bottom until a layer is form- 
ed across the strips, and afterwards without regularity 
until 2% feet in thickness are obtained, when another 
layer crosswise of the first is placed at the top. Pieces 
of plank with holes corresponding to the pins which rise 
through the willows are put across at right angles to the 
bottom strips, the willows are pressed down, the pins 
are wedged in the holes, and with a few iron bolts and 
secure nailing the “ mattress” is complete. It is launch- 
ed from the ways by a steamer, towed to position along- 
side the piling, and sunk to the bottom with stone. The 
“mattresses” are usually roo feet long, 2% feet thick, 
and from 20 to 50 feet in width according to the posi- 
tion for which they are intended, the bottom tier being 
the widest, the successive courses narrowing to the top. 
For most of the length of the jetties, 4 courses have rais- 
ed them up to high water mark and control the current. 
The top of the jetties will be ultimately paved with stone, 
and at the outer ends heavy jetty heads will be built 
sufficiently massive to resist the most violent action of 
the waves of the Gulf. 


It may seem strange that so slight a material as this 
of which the jetties are composed should be able to con- 
trol this rapid current and to withstand the severe 
storms which disturb the Gulf. But the mattresses are 
no sooner sunk to the bottom than the sediment of the 





| when the work began. 


The smaller limbs 
and branches only are used, nothing larger than 3 inches 
in diameter being allowed in the mattresses. 

3esides the construction of the jetties, the improve - 
ments comprise two other distinct but auxiliary works; 
the closure of Grand Bayou and the construction of a 
dyke at the head of the Pass. A shoal of fluctuating 
depth exists in the river at the Head of Passes, upon 
The object of this is to create 
a deeper channel over this shoal, and also to deflect more 
water into South Pass. Both these works are under 
construction and will be completed at an early date. 
The latter is already constructed to mean low water for 
nearly 3000 feet. The condition of the jetties at this 
date (May 26th) is as follows: for a distance of about 
11500 feet from lands end, on East Bank, the mattresses 
of both jetties are built up to average flood tide and con- 
For about 500 feet further the 


| jetties are partially constructed, but do not reach to with- 


in several feet of the surface, and the current flows out 
laterally over them. This represents a total length of 
nearly 20,000 feet, or about 4 miles, exclusive of work at 
Grand Bayou and head of Pass. Eleven months only 
have passed since the first blow was struck. 

The action of the jetties upon the bar has already been 
sufficient to judge of their final effect, and to enable 
those who have staked their professional reputation up- 
on their success, to vindicate the soundness of their con- 
clusions. Careful soundings made on the 25th of March, 
1876, and compared with the official survey made before 
the commencement of the work, shows that 1,815,000 cu- 
bic yards of the bar had then been removed from between 
the jetties. The distance from the 18 feet channel in the 
Pass to the 18 feet of water outside was about 9500 feet 
Supposing this material to have 
been scoured out regularly across the channel for a 
width of goo feet, the average deepening would be 5.7 
for the whole 9500 feet. If the scour had been confined 
to a narrow channel it would represent an excavation 
through the bar 9,500 feet long, 22 feet in depth below 
the surface of the bar, 200 feet wide at the bottom and 
270 feet on top. The soundings at date reveal the fact 
that there is a channel nowhere less than 22 feet in depth 
to within 2,000 feet of the deep water of the Gulf. On 
this remaining distance the least channel depth is about 
17 feet,* where was the original crest of the bar with 
only g feet of water upon it. The bar is being contin- 
ually scoured away and successive soundings reveal con- 
tinued improvements in the channel. Not the least 
among the favorable results, is the fact that, in the deep 
water in advance of the jetties, instead of any indication 
of a re-formation of the bar, as was predicted by the op- 
ponents of the jetty system, would occur, the soundings 
to-day show that by some cause or other, the depth of 
water there has been increased ;— probably by the action 
of the littoral current, which, following the shore, strikes 
the East jetty and rushes past the outer end with in- 
creased velocity. 

Against powerful opposition, the jetties have been 
gradually working their way into the confidence of 
those interested in securing an open channel to the sea. 
Bitter opponents still exist, who, through self interest or 
pride of reputation, will try to turn suécess into fail- 
ure. But while friends grow stronger and opponents 
more bitter, silently the great river, guided by the skill- 
ful hand of science, is sweeping away the barriers which 
shut out the world from the great heart of the continent. 

* On the 25th inst. the steamer New Orieans, drawing 17 feet 
3 inches aft, over bar at head of and through the jet- 


ties to within a short distance of the Gulf, where she grounded. 


The tide had fallen 11 inches when she entered ths jetties. She 
passed out without difficulty two hours before high tide on the 
morning of the 26th. 
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Correspondence. 


EpiTor ENGINEERING News,—In answer to C. M. | 
Wilcox's problem submitted in your issue of May 27th, 
the following solution I trust will be found correct :— 
The north Jine of A’s land, from which he sold a tract 
to B, was found by actual measurement to be 38.22 chs. 
which is exactly 152.88 rods, instead of 160 rods as it | 
was supposed to be. Consequently it fell short exactly 
It is evident that the width of the tract must 
be increased above 16 rods enough to make up for what 
it fell short in length. 
square rods, 


7.12 rods. 


16 acres contains exactly 2560 
Dividing the area by the exact length 152.- 


88 rods we get for the exact width 16'#4 rods, or 16 rds. | 
1gtt i 


R, 


220 : 
ins. 


W. H. MYERs. 
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CHICAGO, May 30. 

Epitor News,—I submit the following as a solution 
to the problem propounded by C. M. Wilcox, in your last 
number, as to what should be the width of the land sold 
to B. The boundary along Jones’ line is definite—it is 
from A’s N. E. corner, west to Jones’ line, both ends of 
line are fixed, and cannot be changed though A may still 
be owner of land beyond Jones’ line. The length of the 
line south from that point having no limit but the length 
given, that length is the limit, consequently B has not a | 
title to the number of acres stated, and can only make | 
A foot up in difference, notin land, but in damages fixed 
by court. This is our opinion, but the decisions of the 
courts of Ohio would be a much better guide than the 
opinion of all the surveyors out of that state. 

M. H. Messer, Surveyor. 

ONARGA. IIl., May 29. 

Enrror News,—In answer to Mr. Wilcox’s question | 
in your issue of the 27th inst., would state, that said 16 
acre piece, having been sold by metes and bounds, has 
to be surveyed according to said description no matter | 
whether it contains 16 acres exactly, or more or less. If | 
the length of the north line from N E corner of A's land 
to Jones’ east line is only 38.22 chs. instead of 40 chs., 
the east and west lines will still be only 4.00 chs. long; 
the north line of said land having been described by cor- 
ners to be found, and in my estimation it does not mat- 
ter how long said line is, the distance of the east and 
west lines is given distinctly and cannot be changed with- 
out violating the description of the deed. In this case 
the amount of acres does not govern the survey but the 
description. The width of a 16 acre piece of which the 
north and south line or length is 38.22 chs., would be 
4.18% chs. GERMAN SURVEYOR. 

WATERLOO, May 29. 
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PROPOSALS FOR CONTRACTS. 
| RIDGE WORK.—Bids will be received at the office of the 

Commissioners of Hamilton Co., O., in Cincinnati, until 
Saturday, July 1st at 12 M., for masonry, excavation and super- 
structure for a bridge across Symmes Creek, on the road trom 
Symmes to the Sixteen-mile Stand, Symmes township. Specifi- 
cations can be seen at this office. Jos. B. Humphreys, Auditor, 


} RICKS.—Bids will be received at the office of the Superin- 

tendent of the U.S. Custom House and Postoffice, St Louis 
Mo., until 12 mM. June 14th for 1,500,000 hard burned bricks, for 
the E. S. Custom House and Postoffice at St. Louis, in accor- 
dance_ with specifications, Specifications, conditions, form of 
proposal, and any additional information may be had on applica- 
tion to Thos, Walsh, Superintendent. 


I RIDGE--Bids will be received at the office of the Commis- 

sioners of Hamilton Co., O., in Cincinnati, until July 1st at 
12 M. for masonry of the abutments of a bridge across Millcreek, 
on the road from Hartwell to Lockland, in Bycamore township. 
Specifications can be seen at this office. Also, for an iron super- 
structure at the same place, clear span 8o ft.; clear roadway, 18 
ft. Bidders will furnish their own plans and specifications there- 
for, A full and complete strain sheet to accompany each plan. 
Said bridge must be of sufficient strength to sustain 100 pounds 
per square foot of floor surface beside its own weight; factor of 
safety 4 15,000 tension, 12,500 compresson, Payments will be 
made in Hamilton Co. bonds, bearing interest at 7 per cent, By 
order of Commissioners, Joseph B Rangiweye, Audito-. 


HU RCH— Bids are solicted until June 6th for the erection of 

a frame church, 36x40 feet, at Dunlap, ll. Plans and spec- 
ifications can be seenat W. A. Bervey’s, Dunlap. N. Dunlap, 
Chairman of Building Cominittee. 


Ce HOUSE AND JAIL—Proposals will pe received by 
, the Board of Co. Commissioners, at the office of the Coun- 
ty Clerk until Thursday, June 15th, 1 Pp. M., for the building of a 
court house and jail, in Ford Co., Kansas, Said court house to 
be built of brick, 19 inch walls, 36 feet square ané feet high. 
Each bid must be accompanied with security, by bond of $2,900, 
conditioned for compliance with bid, if accepted. Plans and 
specifications can be seen at this office. Address, W. F. Sween- 
ey, Clerk, Dodge Citv, Kan. 


s 


“OUNTY PRISON EXTENSION—Proposals will be re- 
ceived by the Commissioners of Schuykili County, at their 
office, in the county court house, Pottsville, Pa., until 4 P. M., 
Jane aSth, for the roofing, Ska gas fitting, plastering, 
painting and glazing required for the extension of the Schuykill 
County Prison. Each of said proposals to be indorsed separate- 
ly as above enumerated. Plans and specifications of the work 
may be seen at the Commissioners’ office until June 24th. Mor- 
gan W, Fehr, Louls Blass, Patrick Collins, Commissioners. E, 
A. Schartel, Clerk, 


, 
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ENGINEERING NEWS. 


OUNTY BUILDING— Proposals will be received up to noon 

of Friday, June gth, for the erection and completion of an 

additional story to the county’s fire proof office building, plans 

and specifications of which may be seen at the Auditor's office, 

Marion, Linn County, Iowa. Daniel Travis, James Yuill, Com- 
mittee. 

URNITURE—Bids will be received at the office of the Clerk 

of the Board of Education of Cleveland. Ohio, up to 12 M., 

June 12th, for furnishing the necessary desks and seats for the 

Case Avenue school building. Proposals will be received for 


| desks and seats known as the “Combination Desk and Seat” and 


For about 450 Grammar | 
| grade; about 400 for the Intermediate grade; and about 300 for 


for the ‘Desk and Chair” as follows 


the Primary grade, samples to be placed in the Board of Educa- 
tion rooms, 
which each desk and seat will be constructed, and the cost of 
placing each desk and seat in proper position in said school build- 
ing. F. M. Sanderson, Thos. A. Stow, F. Mulhauser, Commit- 
tee on Buildings. 
~AS LAMP POSTS AND LANTERNS—Proposals will be 
received by the Committee on Gas, at 3 P. M., June rath, at 
the city hall, Vincennes, Ind., subject to ratification of Council, 


| for not less than 55 nor more than So gas lamp posts and lanterns 


separately or jointly. A description of said articles, and weight 
of the posts will be required. The same to be delivered at any 


| of the railroad depots in Vincennes, Ind., free of charges, within 


15 days from date of contract. Envelopes containing proposals 
to be endorsed “Proposals for gas lamp posts and lanterns” and 
addressed to the undersigned. Geo. Harris, Chairman Commit- 


tee on Gas, 
}E OSPITAL BUILDING—Bids will be received at the office 
of the Consulting Architect, Nath. J. Bradlee, 18 Pem- 
berton square, Boston, until June 14th, at noon, for completely 
finishing ready, for occupancy all the buildings now in process of 
erection for the State Hospital for the Insane at Danvers, Mass., 
also for the erection aad completion of barn or stable, fences, &c. 
and building or repairing the station, farm honse and other build- 
ings. The proposals may be offered singly or jointly for the fol- 
lowing sane inason work, carpenter work, plumbing, plaster- 
ing, gas works, gas fixtures and painting. The plans and spec- 
ifications may be seen at the officeonthe gronnds, Saml. Cobb, 
C. C, Esty, Edwin Walden, Commissioners. 


NSANE ASYLU M—Bids will be received by the Trustees 
of the State Charitable Institutions at the Insane Asylum 


| near Osawattomie, Kansas, until Friday, June 2oth, 1876, at one 
| o’rlock p. M., for the erection of additions to the present Asylum, 
| according to plans and s 

| seen at the Asylum, an 
Architects, ’.awrence, Kansas. 


»ecifications for the same, which may be 
also at the office of Haskell & Wood, 
Each bid will be accompanied 
by a guarantee (blank forms of which may be had of Haskell & 
Wood, Architects), in the sum of one thousand dollars, signed 
by not less than two responsible parties, eonditioned that the 
bidder will, if award is made to him, enter into contract for the 
work, and furnish satisfactory bonds tor its faithful performance. 
Bids may be addressed to the undersigned, InseanA sylum, Osa- 
wattomie, Kansas, or handed to the Secretary on the day of 
All bidders are requested to be present at the Asylum 
of opening (June 2oth), By order of the Trustees. 
W. B. Slosson, Secretary. 


N ASON WORK.—Bids will be received at the office of 
4 the Clerk of the Board of Education of Cleveland, 
Ohio. until 12 M., Monday June 26th for the mason work on the 
Mayflower School addition, Plans and specifications may be seen 
and blank proposals obtained at the Clerk’s office on and after 
June 12th, 
ately stated with the price thereof. No proposal will be enter- 
tained unless made on the blanks furnished by the Board. F. M. 
Sanderson, Chairman Building Com, 





UMP AND ENGINE-—Proposals will be received by the 
Board of Trustees of the town of Lake View, Ul, until 12 
M., Monday, June 12th for furnisN®ng the said town an addit.on- 


al pump for the water works and a single cylinder horizontal en- | 


gine to drive the pump, capable of supplying six gallons per rev- 
olution, said pump and engine to be set up ready for use in the 
water works Buile ing, at the foot of Sulzer Street, in said town, 
by the party furnishing the same. 
work can be seen at the office of the Town Clerk. Proposals to 
be sealed and addressed to Seth F. Hanchett, Supervisor of town 
of Lake View, and indorsed “ Proposals for pump and engine.” 
Seth F, Hanchett, Supervisor. 


R ager’s office of the Troy & Greenfield Railroad and Hoosac 
Tunnel at Greenfield, Mass., until Thursday, June 8th at 12 M., 
for grading, mp rap, track laying and ballasting that portion of 
the Troy & Greenfield Railroad, between Shelburne Falls and 
Charlemont. Specifications and quantities can be had at the 
Chief Engineer's office in Greenfield. J. Prescott, Manager. 


OOF AND CORNICE WORK—Proposals, addressed to 
the undersigned, will be received at the office of the Wash- 
ington Aqueduct in Washington,, D. C, until 12 M., June 12, for 
constructing aniron truss roof and galvanized iron cornice on the 
Gate House at Great Falls. Plans and specifications can be seen 
at this office, and all necessary information can be obtained from 
O. E. Babcock, Col. of Engnrs., U. S. A., Chief Engr, Wash- 


ington Aqueduct. 

ge ER-—Proposals will be received at the office of the Board 
of Publie Works of Cleveland, O., until 12 M, June 15th for 

constructing a sewer in Danton Av., between Hopkins and Gest 

Sts., in accordance with plans and specifications on file at this of- 

fice. John E, Bell, President. 


TONE CULVERT-—Bids will be received at the office of the 
City Engineer until Friday, June oth at 12 M, for furnishing 
material and building a stone culvert on Forbes Street near Bo- 
quet Street, Plans and specifications can be seen at the City En- 
inecr’s office. Proposals to be addressed to Robert McClelland 
Cagiecer of Forbes St. 


TREET IMPROVEMENTS—Bids will be received by the 
City Council of Lima, Ohio, at the City Clerk’s office, until 
Monday, June 12, 1876, at noon, for the stoning and graveling of 
McDonald street, from Wayne street south to Market street. 
Bids to state the price per cubic yard. 1, Five inches of broken 
stone and five inches of gravel. 2. Eight inches of broken stone 
arid two inches of gravel. T.C. Sherman, City Clerk, 
CHOOL HOUSE—Proposals for building a school house at 
Whitehouse, Lucas Co,, O., will be received by the clerk of 
the board up to 12 M,, June 12th. Drawings and specifications 
for same are on file at the office of said clerk in Whitehouse and 
at the office of Gibbs & Moser, architects, Toledo, O. By order 


of the Board of Education. F. A. Butler, Chairman. J. L. Pray 
Clerk. 


TATE BUILDING—Propossls for furnishing all materials 
and the erection of a fish state hatching house, and also a 
tenement house, tabe erected at the Nine Springs, in Fitchburg 
three miles southwest of West Madison depot, according to plans 
and specifications thereof, will be received by the Fish Commis- 
sioners of Wisconsin, at the law office of Welch & Botkin, 23 
Pinckney Street, city of Madison, where plans and specifications 
can be seen, 12 M., Monday, June 26th. Siparate ro Is will 
be received for the two buildings to be erected. Fish Commis- 
sioners. 


Each proposal must state separately the price for | 


| districts and 


| received separately for Smbleg 
© 


The bid for labor and materials must each be separ- | 


Full specificatians for the | 


AILROAD WORK—Proposals will be received at the Man- | 


June 3, 1876. 


CHOOL HOUSE—Proposals will be received at the office of 
| the Clerk of the Board of Education of Norwalk township 
| Huron Co., O., until 12 M., June 24th for building a brick schoo} 
house on the lot situated in sub-district No. 2 of said township 
| according to the plans and specifications on file in said office. 
| The bid for each Kind of material called for by the specifications 
| must be stated separately, and the price of each must be separ- 
| ately stated. By order of the Board of Education. H. L. i. 
nan, Clerk, No. 4, St. Charles Block, Norwalk, O. 
T. ANTHONY’S FALLS IMPROVEMENT-—Bids in du- 
plicate will be received by the undersigned, at the U, S. 
Engineer’s office, in St. Paul, Minn., until 12 o’clock, noon, June 
29, 1876, for the following work at the Falls of St. Anthony, 
| Minneapolis, Minn, 1. Furnishing the materials and construct. 
ing two dams on limestone ledge. 2. Filling a portion of the 
| old tunnel and other passages under the lime rock above th: 
dyke. For all information apply to F. U. Farquhar, Major of 





| Engineers, 


TREET IMPROVEMENT-—Bids will be received at the of- 
fice of the Board of Improvements of Cleveland, O., until 12 

M. June 23d, to furnish and lay stone flagging for sidewalks for 
the ensuing year. ‘The city is to be divided into three or more 
roposals will be received for each district separ 

ately. Sealed roposals will also be received at the above men- 
tioned time om place for furnishing any laying crosswalk stone 
at street crossings for the ensuing year. Also, proposals will be 
and laying. And, proposals 
for cross-walks will be received for the East and West Side sep- 
arately. Specifications and blank proposals can be obtained at 
the office of the City Civil Engineer. By order of the Board, 


M, G. Watterson, Clerk. 
Coe HOUSE—Proposals will be received at the Town- 
ship Clerk’s office of Franklin Township, Summit Co., O.. 
until 12 M., June 14th, for building a school house on the lot lo- 
cated in Sub-district No. 5 of said township. according to 
and a on file with the Township Clerk. The bids for 
each kind of material called for in the specifications must be sep- 
arately stated. By order of the Township School Board. Hiram 
Dissinger, Clerk. 


lans 


CHOOL HOUSE—Proposals will be received by the School 
Board of the Independent school district of Pella, Ia., until! 
noon June 17th, for the erection of a school house, plans and 
specifications of which can be seen at the office of C. Rhynsbur- 
er, Pella, Iowa. Bids may be made as follows: 1, excavation, 
raining and grading; 2, stone and brick work of entire founda- 
tion; 3, all brick and stone work above foundation; 5, carpenter 
work on entire building; 5, painting and glazing, also all tin or 
iron work in and about building including gutters; 6, entire 
building, covering all above named separate items. Address D. 
S. Huber or C. Rhynsburger, Pella, Iowa. 


TEAM HEATING APPARATUS AND BOILER—Pro- 
posals will be received by the Regents of the University of 
Wisconsin for putting a steam apparatus to heat about 750,000 
cubic feet, in their new Science Hall building. Also, separate 
proposals for furnishing a low pressure steam boiler of S feet di- 
ameter and 26 feet length. The plans and specifications for both 
classes of work can be seen in Milwaukee, at the office of H. C. 
Kock, architect, where any information in relation thereto can be 
had. Proposals will be received by John S, Dean, Secretary, at 
Madison: Wis., before June 18th, will be considered, and if satis- 
factory to the Regents, the work will be contracted for. N. B. 
Van Slyke, Chairman Building Committee. 





TREET IMPROVEMENT—Proposals_ will be received at 
the office of the City Engineer of St. Joseph, Mo., until 12 
M., June 6th for grading of Olive Street from 8th to 6th. 11th 
Street from Mesanie to Svivante Streets. Jule Street from 3d to 
sth Streets, and 4th from Francis to Faraon Streets. All bids for 
grading must state the price per cubic yard. Also, bids will be 
received at the same time and place for the macadamizing, gut- 
tering and curbing of 9th Street from Frederick Ave. to Mite ell 
Ave.; Jule Street from 3d to 5th Streets, and 4th from Francis to 
Faraon. Bids must state the price per lineal foot for curbing, 
per square for eee square for macadamizing. By or- 
der of the city council. T. M. Long, City Engineer. 
TATE EDUCATIONAL INSTITUTION.—Proposals for 
furnishing material and the erection of the main building of 
the Institution for the Education of the Blind, in the city of Janes- 
ville, Wisconsin, according to the plans and specifications there- 
of, will be received by the undersigned, at his office, No. 6 East 
Milwaukee Street, Janesville, Wis., until 12 o’clock noon, June 
15th 1876. The plans and specifications may be examined at the 
office of A. Anderson, architect, (under whose supervision the 
work will be done), at No. 37 West Milwaukee Street, Janesville, 
from and after June rst 1876, Proposals may be made separate- 
ly for mason work, including the cast iron work connected there- 
with; and for carpenter work, including galvanized and wrought 
iron work, tin work, painting and glazing. Proposals will also 
be received for doing the entire work. For further particulars 





address or call upon the undersigned. J. B. Whiting, Secretary 


of the Board of Trustees of the Wisconsin Institution for the 
Education of the Blind. 


TATE HOUSE IMPROVEMENT—Proposals will be re- 
ceived by the Comptroller of the Treasury of the state of 
Ohio, for the proposed improvements of the ceiling and sky- 
lights of the Senate Chamber and the House of Representativer 
at Columbus, until 10 a. M., Friday, June 16th. Bids will be re- 
ceived separately for the following classes of work: ist, all the 
wrought and cast iron work for the ceiling lights; 2d, all the sky 
lights complete; 3d, all the painting and the glazing of the ceil- 
ing lights; 4th, all the plastering and plaster enrichments, And 
also for the whole complete in one bid. Plans, specifications and 
instructions for the same are now file at the office of the Archi- 
tect, 117 South High Street, Columbus, Ohio, for the inspection 
of bidders, Each bid must be accompanied by a guarantee of 
$1,000, so conditioned that if the bid is accepted the bidder will 
enter into a contract with a bond of double the amount of his bid. 
The work must be perfected and completed by October 15th, 
der a heavy penalty for failure to do so, AII bids must seal- 
ed and directed to the Comptroller of the Treasury, and indors- 
ed for what class of work they are intended. W. ‘T. Wilson, 
Comptroller Treasury, T. R. Tinsley, Architect. 


un- 


OWN BUILDING—Proposals will be received by the Clerk 
‘ of the incorporated vill of Harrison, Hamilton Co., O, 
until 12 M., Thursda penne 22d, for the erection of a new town 
hall building. It will be understood by each bidder that a ree 
serve of 15 cent will be held until the building is completed 
and accepted by the Superintending Architect and Building Come 
mittee. ork to commence immediately after the letting. For 
give, and specifications call on the undersigned, Town Clerk, 
arrison, Ohio, or on Parsons & Co., architects, Indianapolis, 
aatigne. By order of the Council. J, F. McManaman, Town 
er 


ATER WORKS-—Bids for making a filtering 

, dredging or otherwise, and for building a gate chamber, 
ses ——— “4 at the — of 7 Water Commissioners, in 
‘ole’s Block, Newton, Mass, until noon of Wednesdas, June 7. 
Proposals will also be received at the same time and “os for 
laying about 600 feet of 24-inch cast iron pipe, below’the bed of 
Cearles River, Plans and specifications may +be seen at the 
Commissioner’s office, and at the office ot Shedd & Sa 38 
Barristers’ Hall, Boston. R.M. Pulsifer, Francis J, Parker, ik. 
R. Bishop, Commissioners. 


bagin, by 





June 3, 1876. 
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ROUGHT AND CASTIRON WORK-—Proposals will be 
W received at the office of the “ae Architect at the 
Treasury Department, Washington, D.C, until 12 M. May 3oth, 
for furnishing, delivering, fitting, and putting in place the 
wrought and cast iron work, comprising columns, pilasters, etc., 
of second and third stories, and as exhibited | on the drawings, 
described in the specifications, and called for in the schedule. 
Copies of the drawings, specifications, schedule, and form of pro- 

al, and any additional information, may be had on application 
to the superintendent of the building, or at this office. Wm. A. 


Potter, Supervising Architect. 
——_—_——_ vin sd 

ATER WORKS—Proposals will be received by the mayor 
\ ot Marshalltown, Iowa, at his office in said city up to 2 
p. M.,Saturday, June roth, for building and furnishing the follow - 
ing work, all tobe first-class: 2 steam pumping engines; 2 boil- 
ers for same; house for pumps and boilers, with well, filter, and 
stack; about five miles of water pipe of the size of 4, 6, 8, 10 and 
12 inch; special castings for the same; laying said pipe; trench- 
ing and backfilling for same; 15 valves for above size pipe; 50 
hydrants. All to be built according to plans and specifications, 
whicis may be seen at the office of T. x Boutelle, engineer of 
said city, on and after June sth. Bids will be received for the 
entire work complete or any part or — as ae The right 
is expressly reserved to increase of diminish the quantity of pipe 
and special castings, the number of valves or hydrants or to re- 
ject any or all bids. O, B. Barrows, Mayor. 








Pres. THOS. BURGESS, Sxft. 
H. ATKINS, Sec. and Treas. 


VULCAN IRON WORKS CoO. 


80 to 94 N. Clinton Street, Chicago, Ill 
BUILD 


Steam Dredges, Steam Shovels, 
STEAM PILE DRIVERS, 
Steam Engines of all kinds. 


Also Mill Gearing, Shafting, Pulleys, Hangers, and General 
Machinery. Make castings of best iron on 
short notice. 


donbing Werk Bone Promeptiy. 
SCOVILLE IRON WORKS, 


a1 N. Clinton street, CHICAGO 


H. H. SCOVILLE, Proprietor. 


MANUFACTURES 


STEAM ENGINES, 


Gang Saws and Rubbing Beds, 
Pile Drivers and Hoisting Engines, 
Stamp Mills and Mining Machinery, 


Overhead Travelers and Heavy Derricks, 


Stationary Engines, Shafting, Pulleys, etc. 


O. B. GREEN, 
Cc. 


Cast Iron Gas and Water Pipe, 
VALVES, HYDRANTS, &c. 


Large or small orders promptly filled at lowest rates, 


T. B. FARRINCTON, 
Manufacturers’ Agent, 

Also Contractor for the construction of Water Works and 

Gas Works complete, or for furnishing and laying pipe, hy 


drants, valves, &c. 


10! Washington Street, Chicago. 








Joun McArtTuvr, Proprietor. Davin M. Forp, Gen’l. Man. 
W. H. Havapay, Superintendent. 


Architectural Iron Works. 
CASTINCS AND WROUCHT IRON WORK 


Buildings, Bridges, 


GAS & WATER WORKS. 
Manufacturers of Close’s Patent Park and Lawn Settees, 
Ford’s Improved Shingle, Stave and Barrel Ma- 
chinery, Cregier’s Hydrants & Stop Valves. 

NOS. 70 TO & ERIE ST., AND 57 TO 67 ONTARIO ST., 


CHICAGO. 





Cc, L. Rice. ESTABLISHED 1558. HK. G. CoRNEAU. 


C.L.RICE&CO. 


Dealers in every variety of 


IRON & WOOD WORKING MACHINE RY 
Mill & Machinists’ Supplies. Agts. for Blake’s Steam Pumps 


Hand Power 


———=s 


Lever detached. 






STURTEVANT’S BLOWERS AND EXuausT FAns. 
Nos, 21§ & 127 Lake St., Chicago. 


J. W. ATKINSON, 


Slate and Tin Roofing, 


‘GALVANIZED IRON CORNICE, 


Elevator Buckets, Furnaces, Ranges, 


Registers and Ventilators, 
And all kinds of Jobbing in Sheet Metal. 


313 to 321 So. Clinton St., 
NEAR HARRISON STREET, CHICAGO. 


A. KNISELY & CO., 


Slate, Tin and Corrugated Iron 


ROUGE ERS. 


Manufacturers of 


Galvanized Iron Cornices, 
Hayes’ Patent Sky-Lights, Elevator Buckets, eto, 
72 and 74 West Monroe St., Chicago. 


J. P. TAYLOR & CO., 


Manufacturers and dealers in } 


CRESTINGS, IRON FENCE, | 


| 






Copper Weather Vanes, 


STABLE FIXTURES, 
And all kinds of 


Ornamental Iron Work 


253 LAKE STREET, CHICAGO, ILL, 


Orders by Mail or otherwise promptly attended to. 


HOLLY'’S | 
IMPROVED WATER WORKS. | 


Direct Pumping Plan, 


DISPENSES WITH RESERVOIRS, 


And saves their extravagant cost. Secures by filtration better 
quality of water than the reservoir settling process | 
and by variable pressure a more reliable 

supply. Combines also the 


Best Fire Protection 


IN THE WORLD 
Without the use of FIRE ENGINES, and saves their origi- 


nal and annual cost, largely diminishes taxation for fire depart- 
ment expenses, relieves communities of a large per cent paid for 


INSURANCE, 
Real Protection to Property. 


Water Works on this plan have, within the last few years, been 
put in successful operation in nearly seventy 
cities and villages in the United States. 





| 


For information by Descriptive Pamphlet, or otherwise, address 


Holly Manufacturing Co., 
LOCKPORT, WN. Y. 


Jail lron Work 





"Ayjeroeds y 





Phoenix Galvanized Tron Works. 
McFARLAND & PRICE 


Manufacturers All Kinds Plain & Ornamental 


GALVANIZED IRON WORK 


SLATE, TIN 
AND CORRUGATED IRON ROOFING. 


Noa Was br. CHICAGO. 
WM. WHITE & CO. 


MANUFACTURERS OF 


GALVANIZED IRON CORNICE, 


Window Caps, Ventilators, Etc. 
Tin & Slate Roofing, Guttering & General Jobbing 
IN ALL KINDS OF SHEET METAL. 
g8 AND 4o PACIFIC AVENUE, CHICAGO 


Near Cor Van Buren St., opposite R. I. Depot. 


Steam Heating, 
PLUMBING AND GAS FITTING 


AND DEALERS IN 
Wrought Iron Pipe and Fittings, 


Haxtun’s Base Burning Boilers, 


Steam Pumps, Farm Steamers, 
Facketed Kettles, Etc., Ete. 


| SAML. I. POPE & CO., 193 Lake St., Chicago. 


| AND SIDEWALK 
Floor and Roof Lights 
ail BROWN BROTHERS 


oa decries LIODIS, 


Northwest corner Clinton and Jackson strects, Chicago. 


eee 2 Seem y, Spaiocerinn and Surveying In- 
struments, b th St., iladelphia. 
even tladelphia <q RAve MAR, 


Without decreasing size of any part of our “ En 

gineers’ Transit" we have reduced the weight one - 
half. An ordinary Transit Telescope magnifies from 
10 to 12 diameters, our new Transit Te 
10'¢ inches, shows objects erect and r 
magnifies 24 diameters and wil ead tin 











a wateh 





dial at 983 feet. For description of our new Mining 
Transit (weight 5'4 tbs.) and Plummet Lamp, see Van 
Nostrand s Engineering Mugazine, June, 1473 
Extract from report of Committee of Civ. Engs. ap 
pointed by Franklin Inst. toexamine H. & B.’s new 
Transit (Dec. Is71 It exhibits several novelties 
of construction which, in the opinion of the commit- 
tee, render it superior to those now in use, and in its 
opinion the deviations which they have made from the 


common styles of Transit are decided improvements.” %, av 
Joun C. Trautwing, Chairman Suune arn? 


Descriptive and Illustrated Price List sent Post-paid. on Application. 


2 


UNIVERSITY OF MICHIGAN. 


SCHOOL OF MINES. 


By the organization of this school and the establishment of three 
new professorships (MINING, METALLURGY, AND AR‘ HITEC- 
TURE), the University now offers greater advantages than ever 

before to students wishing to pursue complete courses in Civil | 
and we eens, _eaioey, Metallurgy and Architec- 
ture. erm opens September 27, 1876. For circuls 4 : 

D. BENNETT, Steward, Anu'Areor, Micon? Madress HL. 


Esabiished So. Wim. J. Young & Sons 


MATHEMATICAL AND 
Engineering Instrument Makers. 


Iw PROVED TRANTITS & LEVELS, 


Compasses, Chains and Tapes, 
Draughting Instruments, 
Engineering Station- 
ery, Aneroid Bar- 
ometers. 


Ph aphs o 
pplication No. 43 North Seventh St., Philadelphia 


Application 


JAS. R. WILLETT, © 
ARCHITECT, 


85 DEARBORN STREET, CHICACO 
ROOM 22. 


NARROW GAUGE RAILWAYS 
IN AMERICA. 


Bi HOWARD FLEMING. 


SECOND EDITION; REVISED & ENLARGED. 


A sketch of their rise, progress and success ; valuable sta- 
tistics as to grades, curves, weight of rails, locomotives, cars, 
etc. Also a 


DIRECTORY OF NARROW CAUCE RAIL- 
WAYS IN NORTH AMERICA. 


Bound in cloth, price $1.50. For sale at the office of Engi- 
neering News. 


“ho Same 
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JNSSE EERE 


A. B. Stone, 20 Nassau st.,N. Y., Pres. 
Hi, A. Rust, Vice Pres. & Gen. Man. 
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WG, Coolidge, Socy, + 2ngrineers. 


Manufacturers and Builders of 


BRIDGES, 


Turning-Tables, Pivot Bridges, 


Iron Tresties, 
Heavy Castings, Sanaest a, - Foundry 


ROOTS, 


or ne Botsinas: 
or 


PNEUMATIC, MASONRY, AND SCREW-PILE 
SUBSTRUCTURES. 


Iron Bridges and Roofs upon the principal Railroads in the United States illustrate designs and 
attest the character and extent of os of Works. 


"Proposals accompanied by 
application, 


WORKS: Cor Egan and Stewart Aves. OFFICE: 21O0LaSalleSt, corAdams. School 
THE AMERICAN BRIDGE CO,, Chicago.~ , 


Address, 


?lans, Specifications and Lithographs, promptly submitted upon 


CONTRACTORS’ DIRECTORY. 


PUBL IC W ‘ORKS. 


- Thea American Bridge Co. 


See Advertisement. 


‘Conro, ‘Carkin & Co., 
4 South Clark Street, 


‘FitzSimons & ‘Connell, 
oo Was ashingto m Street, 


Wm. B. Howard, 
Room 16, Metropolitan Block, - 


«JS. EE. Miller & Co. 


44 South Clark Street, C Chicago, Ml, 


Ray & Whitney, | 
West end 12th Street Bridge, 


Chicago. 


Chicago, Tl, 
Stee! & McMahon, 


86 LaSalle Street, Chicago, Tl. 


G AS AND W ATER W ‘ORKS ; 


T. B. Farrington, 


101 Washington Street, Chicago, Ill. 


‘MA. SON WORK. 
‘Barker a Smull, 


18 Madison street, 


Chicago. 
¥. H Bryant, 


Hyde Park, Illinois, 


Busse & Stu rtevant, 


126 Dearborn street, 
D. H. Call, 
47 North Ashland avenue, - 


Chicago. 


Chicago, 


T. &. Courtney, 
97 W ashington street, 


Chicago. 
Cox Brothers, 


» Prairie Avenue, 


Chicago. 


Dameier & Elder, eee 


mM 11, 106 sth avenue, - Chics ago. 


Earnshaw & Cobel, 
4 East Randolph street, Chicago. 


" Niegelsen and Shields 


Room $i; Major Block, Chicago, 


PAVE ME. NT. Ss. 


D. D. McBean, 


Room 4, p 79 Des irborn street, 


Chicago, Il, 
James G. McBean, 


77 Clark street 


Chicago. 
J.B Smith, 


5: Randolph street, 


Chicago. Ill. 


ASPH. LT PAV ING. 


J. * Fulton & Co., 
74 LaSalle street, 


Chicago, 


BRIDGES 


The American Bridge Co., 
See Advertisement. 


Wel s, French & Co., 
44 Dearborn street, - Chicago, Tl. 


RAILWAYS. 


John H. Cutches, 
&4 La Salle Street, - Chicago, IIl- 


Mowry” B. Cote, 


Norwich City, Conn. 


Chic ago, Il. 


Chicago, Tl. 


Successor to F. Arnold & Co., 


MATHEMA TICAL INSTRUMENT 
MAKER. 


Surveyors’ and Engineers’ Instruments made to 


order and repaired. 
f 157 State Street, Chicago, Ill. 


Formerly 514 Randolph Street. 


“NICKEL & STRASSBERGER, 


ENGINEERING AND SURVEYING 


Instrument Makers. 


128 & 100 Clark st., Chicago. 


Engineers’ = Surveyors’ 
TRANSITS, 
TRANSIT COMPASSES 
LEVELS, 
LEVELING RODS, 


? 


CHAINS, 


Steel and Metallic Tapes, &c. 
Price lists sent on application. 
DRAN Tg 


DEsicninc & Pao0 Encravine 


\ 
CHACTCAEG ®D. 


Send {or Estimares. 


B. KRATZENSTEIN, 


D. A. Courter, President. 
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DGE CO. EUREKA atte & IRON CO, 


A. T. Bates, Secretary. 


MANUFACTURE 


IRON BRIDGES AND IRON ROOF FRAMES, 


Corrugated Iron, Iron Roofing, and 
Niunson’s Patent Fire Proof Doors and Shutters, 
No. 215 and 217 Lake St., Chicago, Ill. 


A. H. ANDREWS & CoO. 


213 Wabash Avenue, Chicago, 
LARGEST MANUFACTURERS IN AMERICA OF 


Church, 


bal 


Office, 


Library 


($75 FoR ENTIRE Set—FIVE PIECES.) 


FURNITURE. 
Pews, Pulpits, Chairs, Tables, &c., f&c. 


ga@s"Send for “Guide to Church Fumishing”—or catalogue of School, Office and Bank 


Fittings, Globes. Charts, Apparatus, &c. 


Chicago Dredging and Dock Co., 


38 CLARK SREET, ROOM 2. 


We would respectfully announce that we are now prepared to do any and all kinds of 
work in the line of Dredging, Building Docks, Piers, Foundations, Breakwaters, 
Canals, Harbors, Howe Truss and Iron Bridges of every description, Iron and 


Wooden Truss Roofs, Turntables, Etc. 


We have extensive facilities for carrying on all kinds of Public Works, having the most 
skillful Mechanics and Experts in every department and branch of our business. 


In addition to our former stock of Machinery, we have recently added Five Dredges, 
Five Pile Drivers, Three Tug Boats, and a Large Fleet of Dump and Deck Scows, 
this gives us a greater capacity and by far the largest stock of Machinery of any concern in 


the Northwest. 


We have three long Crane Dredges, especially adapted for throwing over, for Brick 


Yards 
Cc. S. CRANE. 


All orders will be promptly attended to, and satisfaction guaranteed. 
J. E. MILLER. 


J. HODGKINS. 


ASPHALT PAVING. 


J. L. FULTON & CO., 


174 La Salle Street, Cor. Monroe, 


PAVE STREETS, 


SIDEWALKS, BASEMENTS, DRIVES 


CHICAGO, /LL. 


any 


STABLE FLOORS, ETC., ETC. 
Asphalt and Paving Material for Sale. 


LIST OF BOOKS FOR SALE 


AT THIS OFFICE, 


DAVIDSON. 

Linear Drawing and Practical Ge- 
ometry. By Elias A Davidson, 
Lecturer on Engineering and Ar. 
chitectural Drawing in the city of 
London Middle Class Schools. 
With about 150 illustrations, and 
Six whole page Diagrams of work- 
ing Drawings. Fourteenth 71 hou- 
sand, 128 pp. extra fcap. 8vo. 
Cloth limp 

Orthographic and Isometrical Pro- 
jeetion treats of the Prajection of 
Plans, Elevations and Sections of 
Solids, and the Development of 
Surfaces, &c. With about Forty 
— Diagrams. Tenth 

mee 128 pp. extra cap. 
ey Cloth limp.... 

Linear Drawing and Projection. The 
Two Volumns in One. Cloth let- 
WEVGGis 5c ccccccescccsscess eeeeI 75 


Drawings for Carpenters and Join- 
ers. Containing a Description of 
the Construction of each Subject, 
and the Msthod of Drawing it. 
With elementary Lessons in free- 
hand and Object Drawing. 250 
illustrations and Drawing Copies. 
Extta feap.8vo. Cloth......... I 75 

CHURCH. 

Color. By A. M. Church, M. A. of 
Lincoln College, Oxford, Profes- 
sos of Chemistry in the Royal 
College of Science, Cirencester. 
With six colored Poe and nu- 
merous di Cloth 

Applied Mechanics, By Robert § Sto- 
well Ball, M. A., LL.D, Profes- 
sor of Applied Mathematics and 
Mechanics in the College 
of Science, Dublin. Tlustrated 
by numerous diagrams, and 140 
questions for examination. Cloth.1 00 





